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[Page 52 top right col. line 14 — page 53 top left col. line 6] 
[Means to solve the problems] 

In order to achieve the above-mentioned object, a zoom lens 
according to the present invention is a zoom lens providing a focus lens, a 
scaling lens and a correcting lens on a front side of a relay lens so as to be 
movable respectively in an optical axis direction, with the scaling lens and 
the correcting lens being driven while maintaining a predetermined 
positional relationship by a cam barrel that rotates around the optical axis 
by a predetermined angle, in which the cam barrel is provided with a notch 
portion, and within a rotation range of this notch portion and outside a 
shooting optical path, a motor for focusing and a motor for zooming that 
rotationally drive the focus lens and the cam barrel respectively are 
provided along the optical axis direction. 

Also, it is appropriate that both end portions in a circumferential 
direction of a motor holder for holding the motor for focusing and the motor 
for zooming are applied to a stopper for restricting the rotation range of the 
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cam barrel. 

Furthermore, it is preferable to provide a potentiometer whose 
output varies according to the rotation of the focus lens within the notch 
portion of the rotating cam barrel and outside the shooting optical path, and 
in this case, it is appropriate to set the ratio between an advanced amount of 
the focus lens and a lead of a helicoid for moving this focus lens in the 
optical axis direction to be constant. 

Moreover, within the range of the notch portion of the rotating cam 
barrel and outside the shooting optical path, a potentiometer whose output 
varies according to the rotation of the cam barrel also can be provided along 
the optical axis direction. 

[Function] 

With the above-described configuration, the motor for focusing and 
the motor for zooming can be mounted at positions that do not shade off a 
shooting screen in a wide space in which the scaling lens and the correcting 
lens in a zoom lens barrel move, making it possible to achieve a zoom lens 
allowing remote control such as focusing and zooming with a size 
substantially similar to that of a conventional manual lens. 

In such a configuration, if both end portions in a circumferential 
direction of a motor holder for holding the motor for focusing and the motor 
for zooming are utilized as a stopper for restricting the rotation range of the 
cam barrel, it becomes unnecessary to provide a stopper separately, thereby 
simplifying the structure. 

Also, by providing a potentiometer whose output varies according to 
the rotation of the focus lens in the vicinity of the motor for focusing and the 
motor for zooming, it becomes possible to determine a subject distance 
accurately from a remote position. At this time, if the ratio between an 
advanced amount of the focus lens and a lead of a helicoid for moving this 
focus lens in the optical axis direction is set to be constant, the 
potentiometer outputs corresponding to the same subject distances are the 
same even in the case of using various lenses with different advanced 
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amounts, so that accurate distance information always can be obtained. 

Furthermore, if a potentiometer whose output varies according to 
the rotation of the cam barrel is provided, zooming information also can be 
obtained at a remote position. 

[Page 53 top right col. lines 4-11] 

A range ring 14 is provided integrally in a fixed manner on an outer 
peripheral surface of the focus lens frame la, a tooth portion 14b is formed 
in a part of an inner peripheral surface of this range ring 14, a helicoid 
screw 14a is provided on an outer peripheral portion of the range ring 14, 
this helicoid screw 14a is allowed to engage with a helicoid screw 11a 
provided in an inner peripheral portion of the barrel 11, and by rotating the 
range ring 14, the focus lens 1 moves in the optical axis direction so as to 
perform focusing. 

***** 
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